ABSTRACT Three new species of grass-feeding eriophyoid mites (Acari: Prostigmata: Eriophyoidea) are described from Croatia: Acaralox croatiae n. sp., inhabiting purple moorgrass, Molinia coerulea (L.) Moench; Aculodes festucae n. sp., inhabiting tall fescue, Festuca arundinacea Schreb.; and Aculodes sylvatici n. sp., inhabiting false brome, Brachypodium sylvaticum (Huds.) Roem. et Schult. The three new species are Þrst records of eriophyoid mites infesting Poaceae in Croatia. These records increase the current documented number of eriophyoid species in Croatia from 28 to 31.
Eriophyoid mites (Acari: Prostigmata: Eriophyoidea) are obligate herbivores that occur throughout the world on ßowering and coniferous plants, as well as ferns (Westphal and Manson 1996) . Many species are of economic importance as crop pests, whereas others feed on weedy plants and are investigated as candidates for biological control (e.g., Petanovic and Rector 2007) . Among at least 3,600 known species worldwide, Ϸ190 have been recorded from grasses (Amrine et al. 2003 ; J. W. Amrine., Jr., personal communication). Grass-inhabiting eriophyoids can cause signiÞcant damage to their hosts, and they also may transmit plant pathogens, e.g., wheat streak mosaic virus transmitted by Aceria tosichella Keifer and ryegrass mosaic virus transmitted by Abacarus hystrix (Nalepa) (Frost and Ridland 1996) . Most observations of grass-feeding eriophyoids have been made in Europe and North America, but information is also available from South Africa, Asia, and Australasia (Amrine and Stasny 1994 , Flechtmann 2000 , Huang 2001 , Skoracka 2004 , Kamali and Soleimani 2006 , Xue et al. 2006 .
Studies on eriophyoid mites in Croatia concern mainly species occurring on trees and bushes and include records of 28 species. The most species have been recorded from hosts in the families Fagaceae (six), Tiliaceae (four), Salicaceae (three), and Aceraceae (three), with only two species from herbaceous plants (both from Lamiaceae), and none from Poaceae Stasny 1994, Fauna Europea Web Service 2004) . This article presents three new eriophyoid species found on grasses in Croatia.
Materials and Methods
Grass samples were collected in Croatia in September 2003, pressed between sheets of paper to dry, transported to Poland, and examined for mites under a dissection stereomicroscope. Mites were mounted on slides in a modiÞed Berlese medium (Amrine and Manson 1996) , and they were studied with a phasecontrast microscope. Morphological nomenclature follows Lindquist (1996) , data measurements follow Amrine and Manson (1996) , and systematic classiÞ-cation follows Amrine et al. (2003) . Measurements are given in micrometers. Measurements refer to the lengths of each structure unless otherwise stated. Positions of leg setae were measured from the proximal margin of the seta-bearing segment. Locations of ventral setae c2, d, e, and f on ventral annuli were measured from the posterior margin of coxae II. For each species, the holotype female measurement precedes the corresponding range for paratypes (given in parentheses). For males and immature stages, only the ranges are given. The means and standard deviations (SD) of the measurements (for sample size n Ն 5) are given in the Ð24), u' 10 (6 Ð10); solenidion 9 (8 Ð10); empodium simple, bilaterally symmetrical, with seven (7) paired rays, 10 (9 Ð10). Leg II 32 (30 Ð36); femur 11 (10 Ð13), seta bv 17 (15Ð19), position of bv 5 (4 Ð 6); genu 6 (5Ð 6), seta l" 13 (11Ð13), position of l" 3 (2Ð3); tibia 8 (6 Ð 8); tarsus 7 (6 Ð 8), setae: ft'' 29 (25Ð30), ft' 10 (8 Ð10), u' 8 (7Ð 8); solenidion 9 (8 Ð10); empodium simple, bilaterally symmetrical, with seven (7) paired rays, nine (9 Ð10). Coxal plates with irregular dashes. Setae 1b 9 (8 Ð9), 13 (11Ð13) apart; setae 1a 29 (22Ð29), eight (8 Ð10) apart; setae 2a 40 (36 Ð 48), 23 (23Ð26) apart; distance between setae 1b and 1a 10 (9 Ð10), distance between setae 1a and 2a eight (7Ð9). External genitalia 11 (9 Ð11), 22 (19 Ð23) wide, genital coverßap with seven (6 Ð10) longitudinal ridges in one row or in two rows; setae 3a 18 (15Ð18), 17 (15Ð18) apart. Opisthosoma with 51 (47Ð56) dorsal annuli with ßattened microtubercles on rear annulus margins, 61 (54 Ð 61) ventral annuli with rounded microtubercles, Þve (5Ð7) coxigenital annuli. Microtubercles on posterior ventral annuli pointed. Setae c2 46 (43Ð 65), 49 (48 Ð55) apart, on seventh (seventheighth) annulus; setae d 67 (51Ð 68), 33 (30 Ð36) apart, on 19th (18thÐ19th) annulus; setae e 14 (10 Ð14), 17 (17Ð21) apart, on 34th (30thÐ34th) annulus; setae f 29 (24 Ð31), 24 (23Ð28) apart, on 57th (50thÐ57th) annulus, Þfth (Þfth) annulus from rear. Setae h1 5 (4 Ð 6), 5 (5Ð 8) apart; setae h2 72 (67Ð77), 10 (9 Ð10) apart; distance between h1 and h2 2 (2). Male (n ‫؍‬ 3). Body 167; width 48 Ð53. Gnathosoma 25Ð27; dorsal pedipalpal genual seta d 8 Ð9; seta ep 2; chelicerae 19 Ð22. Prodorsal shield shape and pattern similar to those of the female, 41Ð 46, 43Ð 47 wide. Tubercles of setae sc located on the rear shield margin, 24 Ð28 apart; seta sc 24 Ð29, projecting to rear. Legs: Leg I 24 Ð27; femur 8 Ð9, seta bv 10 Ð11; genu 4 Ð5, seta l" 23Ð25; tibia 6 Ð7, seta l' 7Ð 8; tarsus 6, setae: ft" 21Ð23, ft ' 19, u' 6 Ð7 ; solenidion 9 Ð10; empodium simple, bilaterally symmetrical, with seven paired rays, 7Ð9. Leg II 23Ð28; femur 9 Ð10, seta bv 14 Ð15; genu 4 Ð5, seta l" 10; tibia 5Ð 6; tarsus 5Ð7, setae: ft" 24, ft' 9 Ð10, u' 5Ð 6; solenidion 10; empodium simple, bilaterally symmetrical, with seven paired rays, 9. Coxal area similar to that of female. Setae 1b 6 Ð9, 9 Ð12 apart; setae 15Ð16, 1a 8 Ð9 apart; setae 2a 40 Ð 43, 19 Ð24 apart; distance between 1b and 1a 7Ð 8, distance between 1a and 2a 7Ð 8. External genitalia 15Ð17, 18 Ð20 wide, setae 3a 25Ð26, 14 Ð16 apart; surface near the genital opening with small microtubercles. Opisthosoma with 53 dorsal annuli, 56 ventral annuli, Þve coxigenital annuli. Annuli with ventral microtubercles similar to those of female, dorsal microtubercles pointed. Setae c2 46 Ð51, 44 Ð 46 apart, on seventh-eighth annulus; setae d 31Ð33, 26 Ð29 apart, on 18th-19th ventral annulus; setae e 13Ð17, 13Ð18 apart, on 32ndÐ36th annulus; setae f 24, 21 apart, on 51 st annulus, Þfth annulus from rear. Setae h1 4, 4 apart; setae h2 8 apart; distance between h1 and h2 2.
Larva and Nymph. Unknown. Type Material. Holotype female, 31 female paratypes, and 3 male paratypes collected from purple moorgrass, Molinia coerulea (L.) Moench (Poaceae), and eight females collected from chee reedgrass Calamagrostis epigeios (L.) Roth (Poaceae) in the Velebit mountains of Croatia, Ϸ17 km SE of Senj, in a meadow near Þeld path, 44Њ 54.897Ј N, 015Њ 04.721Ј E, elevation 480 m. 21-IX-2003; leg. A. Skoracka. The examined material is kept in the collection of the Department of Animal Taxonomy and Ecology, Adam Mickiewicz University, Poznań , Poland (holotype female, 20 female paratypes, 1 male paratype), and in the National Museum of Natural History, Washington, DC (12 female paratypes, 2 male paratypes).
Etymology. The speciÞc name is derived from the country where the mite was found.
Relation to Host. Mites are vagrant on upper leaf surfaces.
Differential Diagnosis and Remarks. To date, three Acaralox species have been reported in the world: A. harperi Keifer, 1966 , described from Cercocarpus montanus (Rosaceae); A. arundinaceus Skoracka, 2002 , from Phalaris arundinacea (Poaceae); and A. farsi Kamali et Soleimani, 2006 , from Cynodon dactylon (Poaceae) (Keifer 1966 , Skoracka 2002 , Kamali and Soleimani 2006 . Acaralox croatiae is therefore the fourth Acaralox species and the third found on Poaceae. It is most similar to A. arundinaceus, based on the shape and dimension of prodorsal shield, the lengths of the ventral opisthosomal setae and setae sc, the number of dorsal and ventral annuli, and the seven bilateral branches of the empodium. Acaralox croatiae can be distinguished from A. arundinaceus by the median line present on the rear third of the prodorsal shield, a lack of arched transversal lines on the prodorsal shield, and by the ßattened regular dorsal microtubercles. Acaralox arundinaceus has a median line present on the rear two thirds of its prodorsal shield, arched transversal lines on the rear half of the shield, and its dorsal microtubercles are sparse and irregular. Aculodes festucae n. sp ( Fig. 3 and Table 1 ) Female (n ‫؍‬ 11). Body elongated, 179 (161Ð179); width 51 (48 Ð53). Gnathosoma curved downward, 24 (21Ð25), dorsal pedipalpal genual seta d 9 (8 Ð10), ep seta 2 (2), cheliceral stylets 19 (18 Ð22). Prodorsal shield subtriangular, 43 (40 Ð 45), 46 (43Ð 49) wide, with elongate and acuminate frontal lobe. Shield pattern consisting of: median line on the rear two thirds; admedian lines entire, sinusoid, from anterior lobe diverging to rear margin; Þrst submedian lines begin on the rear two thirds, subparallel to admedian in its middle third, then running toward outer sides of tubercles of sc setae; second submedian lines subparallel to lateral margin of the shield; dashes present on rear surface of the shield, and between second submedian line and lateral margins. Tubercles of setae sc at rear of shield, basal axes transverse, 26 (22Ð28) apart, projecting scapular setae posteriorly, seta sc 21 (18 Ð 24) . Legs with all usual segments and setae present. Leg I 31 (30 Ð33); femur 11 (9 Ð11), seta bv 12 (10 Ð 13), position of bv 5 (4 Ð5); genu 6 (5Ð7), seta l" 24 (22Ð26), position of l" 4 (3Ð 4); tibia 8 (6 Ð9), seta l' 8 (8 Ð10), position of l' 4 (3Ð 4); tarsus 8 (6 Ð9), setae: ft'' 21 (20 Ð26), ft ' 19 (19 Ð22) , u' 6 (5Ð7); solenidion 10 (10); empodium simple, bilaterally symmetrical, with seven (7) paired rays, 11 (10 Ð11). Leg II 29 (29 Ð31); femur 11 (9 Ð11), seta bv 21 (18 Ð21), position of bv 5 (4 Ð 6); genu 5 (4 Ð5), seta l" 15 (13Ð16), position of l" 3 (2Ð3); tibia 6 (5Ð7); tarsus 7 (6 Ð 8), setae: ft'' 27 (23Ð29), ft' 7 (7Ð10), u' 5 (5Ð 8); solenidion 10 (10); empodium simple, bilaterally symmetrical, with seven (7) paired rays, 10 (10). Coxal plates with dashes. Setae 1b 13 (9 Ð13), 10 (10 Ð13) apart; setae 1a 30 (27Ð32), eight (7Ð9) apart; setae 2a 45 (41Ð 48), 21 (18 Ð21) apart; distance between setae 1b and 1a 7 (6 Ð 8), distance between setae 1a and 2a 8 (7Ð9). ventral microtubercles similar to those of the female. Setae c2 21, 28 apart, on ninth annulus; setae d 29, 23 apart, on 18th ventral annulus; setae e 26, 13 apart, on 31st annulus; setae f 24, 14 apart, on 48th annulus, Þfth annulus from rear. Setae h1 4, 5 apart; setae h2 9 apart; distance between h1 and h2 2.
Larva and Nymph. Unknown. Type Material. Holotype female, 16 female paratypes, 2 male paratypes; all collected from false brome, Brachypodium sylvaticum (Huds.) Roem. et Schult., in the Velebit mountains of Croatia, Ϸ24 km SE of Senj, in spruceÐ beech forest, 44Њ 56.412Ј N, 015Њ 02.830Ј E, elevation 580 m. 21-IX-2003; leg. A. Skoracka.
The examined material is kept in the collection of the Department of Animal Taxonomy and Ecology, Adam Mickiewicz University, Poznań , Poland (holotype female, 12 female paratypes, 1 male paratype), and in the National Museum of Natural History, Washington, DC (4 female paratypes, 1 male paratype).
Etymology. The speciÞc name is derived from the species name of the host on which the mites were found.
Differential Diagnosis. Aculodes sylvatici is most similar to Aculodes dubius (Nalepa, 1891) based on the shape of the prodorsal shield, the absence of a median line, the presence of transverse arched lines above the tubercles of the sc setae, and pointed ventral microtubercles. Aculodes sylvatici can be distinguished from A. dubius by the presence of very short and straight Þrst submedian lines on the rear part of the shield (in A. dubius Þrst submedian lines are longer and arched), bead-like dorsal opisthosomal microtubercles (in A. dubius dorsal opisthosomal microtubercles are pointed), the length of the setae sc (26Ð36 in A. sylvatici, 64Ð90 in A. dubius) , and the number of empodial rays (seven pairs in A. sylvatici, eight to nine pairs in A. dubius).
